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1	Introduction
[bookmark: _GoBack] In the last RAN4 meeting, the following was agreed [1]:· SIB Reading in RRC Re-establishment, RRC Release with Redirection, and Paging Interruption Requirements
· SIB reading in RRC re-establishment, RRC release with redirection, and paging interruption requirements
· Further study SIB reading time including MIB and SIB1 decoding time
· Option 1: SIB reading time 1280 ms
· Other options are not precluded
· FFS whether soft combining or single shot detection without soft combining shall be applied
· The above also addresses extending the time needed to acquire the MIB and SIB1 due to LBT failure in paging interruption requirements, based on the simulation study (simulation assumptions are to be further discussed off-line)
· SI Reading in RRC Release with Redirection, RRC Re-establishment, and Paging Interruption Requirements
· Option 2: SI reading time is derived based on the necessary number of samples and the LBT impact
· Number of PBCH samples for MIB is 5
· Number of PDSCH samples for SIB1 is based on simulation results with 95% of decoding success rate, assuming:
[image: ]

In this document, we present simulation results for the SI reading time.
2	SI acquisition time
In NR, the TSI-NR is defined as: 

TSI-NR: It is the time required for acquiring all the relevant system information of the target NR cell. This time depends upon whether the UE is provided with the relevant system information of the target NR cell or not by the old NR cell before the RRC connection is released. 
Currently, there is no core requirement for the time for the acquisition of the relevant system information. In Annex A6 in TS 38133, in the test cases, the TSI equals 1280ms. 
For NR-U, in [3], it was proposed that the SI acquisition time is defined as TSI_CCA = TMIB_CCA + TSIB1_CCA, in which TMIB_CCA and TSIB1_CCA would already consider the time to accommodate possible CCA failure during the SI acquisition. 

2.1 MIB Acquisition time
TMIB_CCA ,also in [3], is proposed to be defined as TMIB_CCA = TSMTC * GMIB in which GMIB = NMIB + MMIB_CCA. NMIB is the number of assumed PBCH samples, and MMIB_CCA considers the number of CCA failures. Table 1 presents some results with different TSMTC configurations and percentage of CCA failures. Note that the only case which would exceed the current value of 1280ms would be the case in which the TSMTC is 160 ms, and the LBT failure is 50%.

Table 1 - MIB acquisition time in different cases
	 
	 
	MIB acquisition time[ms]

	TSMTC
	NMIB
	MMIB_CCA
	MMIB_CCA
	MMIB_CCA

	
	
	0
	2
	5

	
	
	 
	 
	 

	20
	5
	100
	140
	200

	40
	5
	200
	280
	400

	80
	5
	400
	560
	800

	160
	5
	800
	1120
	1600



For the MIB acquisition time, assuming the number of required PBCH samples is equal to 5, 1280 ms is enough to accommodate up to 5 CCA failures (50% failure), except for the case with TSMTC equal to 160 ms, in which 2 LBT failures can be accommodated within this period.

2.2 SIB1 Acquisition time

Considering the SIB acquisition time, it was defined in [1] that RAN4 should study the SIB1 acquisition time based on simulations, assuming 95% of SIB1 acquisition success rate and the simulation assumptions agreed in the same document. Then, also assuming the proposals in [3], TSIB1-NR-U = TSIB1 * GSIB1, in which TSIB1 is the SIB1 transmission period (20ms for FR1) and GSIB1 = NSIB1 + MSIB1_CCA-failure (in which the first term, NSIB1, would be defined by simulations, and the second one represents the number of LBT failures by the time the BS transmits NSIB1 PDSCH samples for SIB1 transmission). Considering the simulation assumptions agreed in RAN4 #93, the results of our simulation campaign are illustrated in Figure 1 below.
 [image: ]Figure 1 - PDSCH simulation results for SIB1 decoding

Considering the results above, and a SINR condition of -6dB, the target success rate would be achieved considering PDSCH soft combining of 4 transmissions. However, it is important to notice that the motivation for assuming 24 PRBs in the PDSCH transmission in [2] was that the minimum number of PRBs for CORESET0 is 24 in TS 38.213. For NR-U, RAN1 has decided in RAN1 #96 [4] that the minimum number of PRBs in CORESET0 is 48 PRBs for 30 kHz. Therefore, considering the same logic, a fairer comparison would be to assume 48 PRBs for PDSCH transmission, which would lead to lower SINRs required for the same BLER in all cases.
The simulation assumptions consider 24 PRBs for PDSCH. In NR-U, for CORESET0 with 30kHz, RAN1 has agreed that the minimum number of PRBs is 48.
For the SIB acquisition time, the simulation results show that the agreed SIB1 acquisition success rate is obtained assuming soft combining of 4 repetitions. 
Considering the agreed simulation assumptions, and considering the SIB1 TTI as 160 ms, and that the gNB does not change the contents of SIB1 during this TTI, for NSIB1 equal to 4, it would still be possible to accommodate 50% LBT failure, as shown in the Table 2.
Table 2 – SIB1 acquisition time in different cases
	 
	 
	SIB1 acquisition time[ms]

	TSIB1
	NSIB1
	MSIB1_CCA-failure 
0
	MSIB1_CCA-failure 
2
	MSIB1_CCA-failure 
4

	
	
	
	
	

	
	
	
	
	

	20
	1
	20
	60
	100

	20
	2
	40
	80
	120

	20
	4
	80
	120
	160



Considering the SIB1 TTI equal to 160 ms, and soft combining of 4 Repetitions, the total time for SIB1 acquisition time, already accommodating the delay caused by 50% CCA failure, is equal to 160 ms. 
2.3 Total SI acquisition time

Considering the case of SIB1 acquisition time with soft combining of 4 repetitions and 50% LBT failure, the total acquisition time would be the following, considering different cases of MIB acquisition time:
Table 3 - Total SI acquisition time considering 50% CCA failures during MIB acquisition and SIB acquisition
	TSMTC
	TMIB_CCA (50% CCA Failure)
	TSIB1_CCA (50% CCA failure, 4 Repetitions)
	TSI

	20
	200
	160
	360

	40
	400
	160
	560

	80
	800
	160
	960

	160
	1600
	160
	1760



For the SI acquisition, the critical factor that influences the SI acquisition time is the MIB acquisition, and not the SIB1 acquisition. Considering the current value of 1280 ms, even when there is a 50% CCA failure during MIB and SIB1 acquisition, there is only one case that would not be supported (when the SMTC period is 160 ms). Even in that case, a CCA failure of approximately 30% during MIB acquisition would still be supported within the 1280 ms time window.
RAN4 to keep the SI acquisition time equal to 1280 ms.


4 Conclusion
1. Currently, there is no core requirement for the time for the acquisition of the relevant system information. In Annex A6 in TS 38133, in the test cases, the TSI equals 1280ms. 
For the MIB acquisition time, assuming the number of required PBCH samples is equal to 5, 1280 ms is enough to accommodate up to 5 CCA failures (50% failure), except for the case with TSMTC equal to 160 ms, in which 2 LBT failures can be accommodated within this period.
The simulation assumptions consider 24 PRBs for PDSCH. In NR-U, for CORESET0 with 30kHz, RAN1 has agreed that the minimum number of PRBs is 48.
For the SIB acquisition time, the simulation results show that the agreed SIB1 acquisition success rate is obtained assuming soft combining of 4 repetitions. 
Considering the SIB1 TTI equal to 160 ms, and soft combining of 4 Repetitions, the total time for SIB1 acquisition time, already accommodating the delay caused by 50% CCA failure, is equal to 160 ms. 
1. RAN4 to keep the SI acquisition time equal to 1280 ms.
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